10-0313028 



(51) Int. CI. 
H01L 21/00 



(21) i^^I 

(22) mmsm 



(30) SAi^jxg 
(73) m^\^x\ 

(72) Al 



(74)' □aiej 



(19) CH^&J^^olS(KR) 
(12) «^&ISS(B1) 



(45) 

(11) i^SI 

(24) mmmn 



2002^03^21 S 
10-0313028 
2001 10111681 



10-1994-0035936 



(65) 
(43) 



^1995-0020967 
1995^07^26^' 



93- 346385 1993^12^22^ ^s(JP) 

94- 162706 1994^061/20^' HS(JP) 

£3£ Ol'U^V 0\d\M3\ 5s0ii 3S! 62! 
Ot£tAt2tOtAtA| 

»s^omtUAiaia!SAm?is^i»£no2i 
ss^om*UAiaoiEj3oi2^5>2*¥£mi^3i397 

U A|3f2f6I^AI 

» SUSSES Ouie£ 1-6-11 
^XlOPIES 

sss»E3£aowiA^£i:^2^ 1-56-1 £2in soiiai^ssAf^a^s^eoii 

01312 

2^^. i^s^. m?\& 



(54) 8£f*0t*|£lg*lgg£lg0|fl£igig 



SEt^Ot ^£gOii ilH^^I AtgSiOl AH £j E-i Oil SI & III Xi El I? I & 2J ^^gff ^0!^ MEt^Ot XH E| 
S*l&, /H«HS|.#e2| ga^SWa^Oll 3H : ?&fe-.HI 1 §£2f. Ol Hi 1 §§i S8tC* AH2JEH2! HI » 
At 01 Oil MOil ^ JH^Ui^M S^.St^r HI 1 51^8383. Ml 1 S^S ^8t01 

AH S EH 2f ?-l!Oi!IH2t2| AfOIOil 2»g S 2? 8 HH?i8t^ HI 1 &iS^2[, AH EH 2j ^£2] §gf ¥ 

Oil ^H^atfe HI 2 §?2I. 01 HI 2 S6tOj AH EH 2t ?-!IOI HH 2121 Ami Oil S CHI iii^f^f 

g^8t^ hi 2 Jf^s^nf , hi 2 s^s mmo\ m^e\9\ ?4i oi m Atoioi! rn^^i^ m °}w m?\ 

Hi 2 £!3g±i2t. Hi 2 ^^S3^& g Hi 2 SSSHOil 2!8t01 HI 2 S M LH Oil i^AI5M^ OH & 01 
HI 1 2t^§^*! HI 1 SSESOil £imoi HI 1 S^tHOil *SAI9lfe ^OtXIEU HI 1 » HI 2 

^^ii?!. □ fill? HI 1 Hi 2 SlSEi }H§S HIOiSFfe HlOl^eS- D\&L\ . 



£6 
9 ASM 



HI 1 Ei= Oi^ ! £ Oil*] A! Oil ?||OliH2f AH£jEH2f2j A[0! oj OH^ 1 OH 21 if UEffcH §9 

Hi 2 OISS OilSAIOi! ?IIOiIZH2l AH£jEH2}2| AtOI2J SExDf £fg8l S C0i2j UEt<-H g 

HI 3 £^ 0|g»g Oil 8 A| Oil 9II0IIH2I AH^EH2f2| AtO!2j ¥£X\D\ 0H¥ ttK2} fiS UEitS B 
BBE. 

HI 4 £^ SSH^ § XI Oil 2ISKH SfESI SIIOIEHS »2t8t»S CEH2J 911 01 IH 2J¥2| B£S UEfU! 
5£. 

HI 5 Ee bl 2 01131 § XI Oil 218101 S!EM 3101 IHB «2J8I3S UK £1 ^1 01 EH 2-^2" g£| UEIfcH 8E 

HI 6 £e S SSSI HI 1 ft! A| Oil (HI 2f3ll£i^ 9 £15-01 xHE!gxl2| 2 Hi 1 UEJfcB 'BE ^A|£. 

HI 7 £e /HfflEKol^S.^JB ¥IOilAH SI' UEftH g^E. 

HI 8 E A gJ HI 8 SE Bfe , AH^'EH2| ^ EH at 04 AH UEttH 9^£. 



20-1 



xii 9 se^ siioims oiisxHdie ansj 

Xil 10 E^ ^AlOjjoj § XI Oil 2|S|W ^£1 SIIOIfflM «2{6!«i 



a^ ! 5}2SI [0121 3101 Hi ^hoj e £ g 



si 11 £e 4'Aioji£j s xi oil °imoj sjsai siioiieh 

XII 12 £b XII 2 tfAI0||2l AH ^ EH &! g^A|^g£| ?HSS UEffcH . 

Ill 13 Se XII 2 ttAIOIISI AH^Eig *|0p/H UBfcH 

XII 14 E 8££§:?l^£i 01^^ HH^HJ ^SHA|A!£. 

XII -15 £rf= XII 3 HI ^'AlOIIHj AH^'E-i gJ A|£ Ml 2| '}HS« UEUJ 

Ail 16 Ec XII 42] ^A|0j|2| AH £j El 3»' S3A|±*J2| JHBS UEIfcH BSEOIU. 

^2 ^mm [He}" ^£21 

3 : ^Elg tf»Of 4 : * 
5 



10-0313028 

LIEIfcS g£ 
UEItH-8£ 



10 : oisoyasa(RiES») 

11 : *i£|«(H£A||± gm) 
13 : ^iHIOI^ 

15 : ^OHS^ 

17 : H^HfS^I 

19 : £*Jg §^Q{ 

21 : ^^Sfi 

24 : A-ilgg^ 

26a, 26b : ^^§S 

28 : Xil 2 S^Sxl 

27b, 28b : OH ± S^gj MS fcl (MFC) 

27d.28d : 

30 : 

32 : 

g|)|' 
Xil 3 £E£!Ai. 



37b 
38b 
39a 
40 
54 
62 
64 

64a , 65a 
64c . 65c 
64e . 65e 
68 
69a 
70 
82 
84 
84a 
84c 
85e 
88 



xii 1 

Xil 1 D\± 834*E! 
2r^3il 

Xil 2 

££*§^XH 
Xil 2 

3i£S33 

0H'^§2.i2jMSEi 
^31 



£i 



12 
14 
16 
18 



bK^ia 

61 ^ 2 = ( M S Ei ) 

20 : i^^^ 1 

22 : S^£S 

25a, 25b : ?l^il 

27 : Xil 1 Jf^ S3§» 

7a. 28a : }[^S3§! 

27c, 28c : Jf^^S 

27e.28e : » ^ AH 

31 : £}&Z\D\=? 

37a : Xil 1 S££]AH 

38a : Xil 2 g£d'AH 

39 

39b : ^mD\ 

53 : £}^S^(Al«3=) 

61.: AH^Ei 

63':. M 2 }^SS 

65 : Xil 2 S3^B 

64b. 65b : bH 3 

64d.65d 

67 : Xil 1 

69 : Xil 1 SESS^I? 
69b : 

81 : A-i S £i 
83 : dH^ISs 
85 : 

85a : UH3IS5U 
84d.85d : 3ISSBS 
87 : JW=? 
89 : HH£ 



20-2 



10-0313028 



90 : 


HI CH § xl 




■ 91 : 




101 


m & a 




110 


HI 1 3I^33§» 


113 






116 




120 


HI 2 




123 




126 






130 


HI 3 d\± sssx\ 


133 






136 




W : 3I0IIH 




P,7-P 




MW : 


EJJEISIIOIffl 

















S BJEMI 9II0MH m^J lEf^Of SI- Oil /H xHEi6f^ »£12DI*|£ISa » Mdf*0> XHSIS 

soil a& aoip. 

5EH. 16MDRAM0IU 64MDRAM3I &g HS^SS! &EX|| CI tif Ol ± Oil AHb £i£HH£2| £ =0! 81S0I3S3 
¥-IEiDia^^o^ £J0]22 91U . 0i2f^B 2 Ol Ail Oil S2J CVDSxl ^JHEHggxf *s Oil*! 
S». 0H£J§X| ^Oi MSSCL OHSCH. Ol g Oil *j-(R| E) Sxl Oil AH Oj£J£ OilSS a^^.Mi *J£| 

e?1IO|lH(W)^21 ^Sf^£ieQ|(Si0 2 )(3)l ^SXOSHI HI 3 EOil £A|» d[2H>0l ^^l^^(5)S 5>b 
SSI^ «(4)S gS»Q. 

□ ^Qil. 01"^ Oil*' xHEIgOII ^OiAHfe ygg 0 |g OI2IOil£ sf s> *{ o ^ ago] BH C! ^ ( if £ S )0! Mai 
£0[ eOil SAIOii «JS@Ck 0I21BS ftr£ £HC|^s Si o 2 2f afg^, Si0 2 ^(3)0| □ 
^Hl. HI 1 £0II EAIB biaaoi S 8^2! ^?l^^(5)i 3>fc A(4)0| Eb HI 2 E Oil 

EAie? aisaaroi eiioiih g&oj ~?i*«(5)g afe «(4)oi sa, □ 2U ah , Aiaaaai ?jioim§ 
yzmoi met^m ^mb°i g»g 3*1 i^i, shussi gas ^mm^ am ap. 

SHff OilSSe 221 ®l oH AH te xHEI^Oil ¥-1101 IH 53§ H - ©ife [(ig.^o'Sf g £ g o X ,^ a 
fiUI SID. 3SHU, ^lOIHHM SB Oil VMM AH & Ei ( 81*3=! > Oil SS BiaUl^lfc 58 S^o\H 283 

si ^ss^oii 21 » ga£ojo§fe 9houh°i a 2101 ssss^i ao. oi «2jses2i gait oiissxi 

SI Oil &8IXI SH, SEtZ^ CVDSxl LI MELf^Df OH S XI Oil ^OUH£ »S6!Q. 0|# "Sxl Oil AH ^ E.^M\ 
- UiM = ^ajesflfXioj HxigA^e sp , qM S Oil . ^lOlfflfe AH^Q^E-i £]g& 

^£112. ^Xf2iOIIAH2i ^j2#0| ggoHSID. □ EUH , W0IIH21 AH S EH 2r 2j £s£! = 01l D\±m 

D\±QU 2.\B\0\ ?JIO|S-j/AHSEi ^A'r^0i|AH2| ^JD&M ^£)M3\H, SIIOIIUS M^mT3£ ^^»5f>ii 

□ aU. HI 4 £011 EAIff ai2f«0l. 9UOIIH SSS^S CJIBf 3818 E^^i^ £1X1^ «|Olffl SBII ?\ 
SXKEI S^OilAHfe i^sl 1 9CI. S^. 9II0IIH SBil ^SWEI g^^Ol 9HOIIH §ggs«a 
P£ ^8 H! 1 £ £e HI 2 EOii £A|& 0I21&OI ?||0lffi M &ii ^f§f^d| S^OilAH^ B 

m m^S\ ^^^^01 t^e.' 01^^ OilS£^ ^E[. 

SaH S»2| AH^EH^. gEf^D^I 5Af^^M g> XI a k £^ AH S Ei df^XISg 9110101 XIMSP ^ 
^1 o[CK 0121^8 S XI Oil AH ^ AH ^ E-j £| bf^^o^ biCH Xq Lfs 0 1 IH W BIPI S XFEI ¥ 

»&g ^ S!oo^ oil^SOi S a 818^1 Bp. 

E ^S°i ^^8. nixHai^l&H! Ui ^^ f >ii a^SFHE xHEIS m 4^ 2ib s 

BF5E0I xiEISxl a M^EOf HlgS^e 2 011 SIP. 

b ^S2i Mdf^o^ aaisxit. eaf^oi ^^goii ^m^of^s MS^n/dfiiEioii hi^ nixHE^i^^ 

^^111 ^01^ MafEQf xHEISxI^AH. 

AH flj Ei £| gai^SXFBI^OII 3H^6f^ HI 1 S^2I. 

Ol. HI 1 S6*Oj AH&'E-iS} EIXH£ni^^£| AfOIOil g^£Jb § CH! Si5[^ Hi 1 

HI 1 g^S S6f01 AH Ei 2f nixHEPI^^HJ 01 Oil l^£ib S HH^ISf^ HI 1 tiH } I ^ E! 2f . 

AH^JE-i2j ^^o, gg¥0| | ^H^5fb HI 2 1^2!-.' 

01 HI 2 §11 SSfOI AH^'E-12i III xH Ei 51 B 2\ 21 A^OjOii g^S^ ^8 M Oil ^I2^5|^S ggaffe HI 1 
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hi 2 s^s sskw /dtfiaa.&ixiEPiBfjusf Afoioii ass^ i °!i uoisft hi 2 uipi^ea. 

HI 2 ^^ii^B K Hi 2 dfUI^-BOII 2|»« HI 2 8SUI0II tt«A|3|fe dK »( backpressure) 01 . HI 1 D\ 
£S34*H » HI 1 HH^I-^BOII -21 »« HI 1 S^LHOli ft«AI3|fe UH8fSa !sfOUIE=. HI 1 » HI 2 ^ 
^Ss^e DaiH HI 1 3b HI 2 WDl^Vm JWm^ HlOISffc HIO^BM 3fXlb 51 f §2§ 

5 VSOII MEf^Qf i^lgge, id^QI asgoil B 128 31^ 8 AfgSOj /H {3 El 01 2!^ ni»£| 

ah s eh 2} niaai^iBasi Aioioii ngsfe £}g a 2!M uh^isibai. ah^eh «bsi saotsxta^g jh 
?S¥Ei &oi Moil hi 1 ma&j\±m essjs saioii. ah^-eh ^hsi is?^ jh^s^eie i 

Oil HI 2 i3il^^i E&SUL 

6Pi ah 1 ^n^^[^2j nhss m\ hi 2 hh^su sfb 31 ^S2^ 

0HS£Hdlg2] MOIIHfe gEr^Of = A >g ^OfAH Sggc^f Oil SOI. AH fl' EH S -10°C^ 

SCO 8fCHEf.£ *JHI2| 9HOIIH H£8£i= 40-50'COj| B8Q. 01 g^Oil g^^^^2J 

UHgM backpressure) 8 B£8l «SAISA1 ^^i teOIB. HI 4 £011 £A|-§! hU2l &01 ?ll 01 IH 318 

XfEJg^m 3I0IIIH gSge^SI 8£xDi gg 01i£J§ Sr4SffD. ™J\±m §*BS 2* 

ss5is, ?noim eai g^e of^BUE siioim e^s^aus 8£^ ^ 0 [xi map. 

□ euah, T-ii oi m gg>g«o S o| ^^ssaisi siioinH eai :»§xi£i §^£^21 ^Ag^^n ^ □ = 

^11121 6^, SIIOIIH ggfg«2| Jf^dH^g 9-liOIH-i §dl D\ § a} El g^2j 3i£bH2J3Cr ^:HI8f01 31 
OiSH SSS^Oll °[OUH2J 3^0i| 2j£| i^^if 2|£^£^ x^, 6[£ s ms< £011 £AI§! b\2} 

US S±m=£m ¥W 4= 2!P. ZIEHU. SHOIffl eg£^¥EH 18 SlOlffl #Bil 3*§X|£| 

S^5f ^8 §£21 8£^ £IXi°i. SII0IHH g^S^g g^SPE ^8 8£^ @ □ . ^81 B WOI 

^2J ^1 01 CHI AH ^£ a| SS3S!j»2| 8£xPf ggfil 5H *] □ . 

ndHA-i. %\o\w g^s^oii □ ai urn mmzi D\±£^y\m ^d\o\h. ?\\o\m gzis«2i ^f^uh^e ?ii 

Olffi SSil D\£X\E\ g^2| P^dH^rSQ ^^1 8fB. HI 10 £ ^ HI 11 £0il £AI^ til&^S CHSf 2^' 
[4 AI OH]. 

oi8L g¥H E^i gasmoi s sgsi oiy j\x\^ ^aiohoii pimoi ^s^a. xhi 1 saioii oii ah t hi 

6 £-HI 11 £S S^o^AH i£[^OI Oil SS xl Oil 3^ Oil Q\B\0\ ggtfQ. 

hi 1 tfAioiisi sxido)^ ava^(A»«a^)(53) a 8^s^(/H«6i)(i4)» ^fxi^ 

Oj£0llS(RIE)SxlO|Q. 

01 RIESzl(10)b a^Ols m2] £2^ XHSOil 2j8[W ^§1^25 xH El^ 1 (HSA||>:igtH )( 1 1 )S 

91 D. 01 XHEI^(11)8 ^l^^?^^ ^^£j^. □ Sf^Oli m^\B(^2)m D\X\0\ . ^¥0ll H^HI^^t 

^gs^(54)g d\^c\. yn^i^(i2)8 ^sg^(£Aigfxi ?* v ^)2j^ . a^'^oii soich- mmn 

SW(11)2I LH&OI Oil & CH 10" 2 TorrO|8f2! 2^g£I ^'^bH^I£l£^ £ICHS!D £ aH £l ^ ( 11 )LH2j bf 
R^OII^ §^2^£^AH2] AH^IEH(14)^1 xl £] CH ^P. AH^EH(14)2| ^^ D ,- s^o^ 

a^; aa. ahseh(i4)2! ^boii^ sa*i(i8)oi goixii), oioii 2j8fo^ siioimoAom ssi^i ^xi£i£^ 

£101 AH^]EH(14) ^^2| X| B 8 ?I! Oi ffl (W)2| XllSE} ^Q. 

AH EH ( 14) o| LH^OIIb §2i ^OH^} ^§8^ ^DHS^(l5)^i 1^£JCH 2iU. £§!. OI 

AH EH ( 14) Oil ^ ^^^^SjAH(16)S S8[CM H^Hf S S ( 17)01 S^£II]. AH^JEH(14)0il 13 56KHz2J £2^Gi 
S&OI B^r£J£^ £|0iaP. 

£. AH^'EH(14)2i ^ ^ Oil ^ 012^ S^2|§21 §3*1(18)01 g^HIM g 01 § S Sj ( 18)2J . £S ^ 

^^^(19)8 12^ ^l(20)£^ °^0| 7)1?-] A^ °±L\. £a^ ^^S|(19)8 §a|i2§ OI^CHXIW, 
£ ^ v (20)8 MEiOIOi£^l 4=XI^'B OI^OISP. OI £2^ g^af ( I9)0llfe 3!SSS(21)0I 

£ICH 2iQ. 

AHSEH(14)LH0ilb ^IiilO!^(13)^F ^ J ^£JH. 4^H2i SS&(32)0I ^IH! OI ^ ( 13)2^0il ^ XI £l Oi ^Ci ^ffll 
0l^(13)2j 4^H2J AHI^g^(24)S §5[ffl AH£jEH(14)2j ^ S Oil AH UH^SHD °iCf. ^^Ei(32)2| ^ 

^8 AH!^S^(24)2J ^ 2i£^ ^ & EH 51^(31)011 2]8f01 X! XI £1 CH °!Q . -tf &! CH D\ =? (31 ) 

21 ^sy.ojxl^ gje«EH(30)21 M^^Oil g^£|01 °1CL e^E'(32)S ?l^£^ ^SAI3I^ 
e^^ 1 (32) Oil 2imOi'?IOIIH(W)5| AH^EH(14)2| ?|^£^ gOi^SIXI'E^ £JOi' . 

£, ^§HI2j v3H^ii(22)0l AH fij EH (14) Oil Oil ^ Xi £J I] , SEIZLQ^I ^£^l 9\\ OI EH (W)© £^ 

£ 01 XI £ ^ £101 aci. 

£. 8^2^(14)2) ?|^Oil^ 15-20mm2J ^13 LH^o^ ^¥2^(53)01 bH^£IOH °!C[ Oi ^ = 

8^(53)21 fefHSSMIfc XHEI^(H) S3 ^mB\H OHS^I^°l SS^(£A|8^XI St 8) Oil 20101 

SSIfe ge^(54)0l ¥^ k £iCH °|Cf. £. ^^2^(53)21 8f^ 2 3 Oil e P^2| 5f^^g(15)OI g££JOi 
91 C\. ^¥2^(53)8 SXia?IS ^X!8I£^ SXISOi 91 U . 

HI 1 §33*I(27)0II 5i^g^(25a, -25b)5f SOIOi 88IH. HI 2 5I^S3SXI (28) Oil 5f^e^(26a. 

26b)5i £0101 §612 Hi 1 D\± S3§xl(27)fe 5^g3^(27a), OH^l S» e §eh (MFC) (27b) . 

PrSffi^(27c) ? &SSH(27d) ^ ^^d'AH(27e)S HI 2 S3Sxl(28)^ 5f^53^(28a) 

MFC(28b). 5^SS(28c). agg£(28d) ^ fl! AH (28e)S 5iaD. ^^^AH(27e. 28e)^ ^ ?j^S 
cH(30)2i Ei^^Oil g^£JCH ^f^gs^(27a. 28a). MFC (27b) . (28b), 2^1^ (27 c 28c) 

H(27d, 28d)fe ^ = SEH(30)2| e^¥Oii g^£JCH 2iD. 
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3r^ga^J(27a. 28a ) Oil ^ MmD\±3\ ±S£\0\ HQ. Sfi£S ^£S/Hte. WMJ\± 21011 OilaCH Lf| 
B. 0\m^. 3 Ail §21 Jf± . ^8 S'^m^ -f ^±D\±. + §^ «!§£j 

^§1 5 ^ HQ. *8I. *rg£ M§g g^Oil^r. fi| 1 ge§*l(27)H¥EH 3^8*^ &!§ 

£ Di^SK HI 2 31 £ 83S*I(28)£¥H 338}£ B!§S ^£31 Q^ffl. «l 01 ffl(W) 21- 

/H«SEI(14) AfOtSJ s^g M01IAH AHh S8^!§i »29lfe 501 MBS!»Q. SS^SOII 2| 8KH B£8I 

8SB8I ^& s oma, «oiffl(mi)S¥asi agon 21 eta ch^ a^iii si 1 ^ h:>! bhsoiq 
e. ss£s ^f^^A-i m±ft git s^oiife. oi ■ 3i± a lasoi a on as 

S ^xi »te 5i aeift HQ. 

J\±B^(25a)t; MFC(27b)S ft 8101 HI \ D\± 3 39 (27a) Oil a 01 01 SSHD2JU. ^f^S^(25b)fe ^Hffl 
*(27c)S 88tOI 111 1 SgffiH(27d)0ll H Oi 01 88HD HQ. 3i^S^(26a)b MFC(28b)S 88101 391 2 
?f^3s^(28a)0il SOI 01 mmn HQ. ^f^e^(26b)^ }f£ Hj^(28c)S S»01 a 2 a 3 § H (28d) Oil 
20101 S8H2 SICK 2f ^f^e^(25a. 26a. 26b)^ AHS£H(14)°I LH¥Ol!AH AH s ^fiSHI ^B2 
£ff W0HSS(15)»£ 2J«8fXI /H«EJ( 14)21 LH ^ Oil §££101 HQ. 

A)flEI(14)S0llfe 35H2I S£SAI{37a. 38a, 39ap[ S CH BO. XII 1 8£ fl! AH (37a)^ HOIffl 
X*£l¥2| bl£ 0I2H0II 91X1813 HQ. HI 2 £££!iAH(38a)^ WOIIH S2}¥2| bfe ohSH Oil ¥lxlo^ H 
CK HI 3 S£&'AH(39a)e SIIOMH g»¥2| bl^ OfSHOII fl»»I2 HCK 2} ^^^AH(37a 38a 39a)^ 
2j2{ g^^|(37b. 38b. 39b)S SS8101 ?j^«EH(30)H| oj ^ « oil S^£101 HQ. 

HI 7 E.K HI 8 £ A01I EAIS b!2H?0l. 33^(18)21 SSIPtS Xf£l¥Ollte 43H2I 9£g«S| #(41)01 
§££12, 2| 8(41)21 bfR¥0||fc ZJ2| 3:>H2! ^S?S(39)0| HH^KD HQ. }l^g^(25a)fe 
Alfl!EI(14) Ui^OHAH 4^§M(23)0ii £0101 S8HD. £e! 83 3(18)21 38^8(39)011 ^ Oi CH §5[2°| 
Q. §33(18)21 SSM19)2| ^M±z 10- 100u mOK2. 2_! ft El OI DIE Bf(20)2| = j||fe 10-100u mOIQ. 

HI 7 £ K SI 8 £ BOil EAIB bl^ifOI. §33(18)21 SS^Oilfe 4?H^ S^(24)Df 3H^8KD. a? (18) 
2] g^¥Ollfe 83H2j §£(40pl UH^T) oiQ. §£(24. 39, 40)2j 0.1-2.0mm2J 33 OI bi 

^^5i3, 0.5-1.2mmei 50! CH d)B5!ShQ. E. JH^^fe 1^^ »S ffOI mB5!8F01. 6eJXI XI S 911 
01 UH ^ 8°jxl XII ^lOIIHgo^A^ 8-2003H°i ^H^S §£Sf^ 501 b^B^'SiQ ^ ^2J JW^~ m 

dHsmfe 5oi biB^mQ. sss^si g^s^2i iw^sasi aaa^si 

^ 50mmO!LH^ 61^ 50! biB^!8H). £ e^S^SJ SB1I ^i§Xi£| ^H^^^Hi ^s>l 

£ISE 50mmO|LHS §^ 5 01 bfB^S^CK 01 01^^, ^=oj ^^oj a^^>j £ , s 50mm 0!^ iiOUMI 

^^i^oii sie &&d\ sjoixi w£Q. *si e^s^oi ae gsjaaE 2[°io^ aa,naa)£iE 

^ £131 CEHSOIQ. 

QMOil. HI 9 £-1 ifZSa^AH £D\ § xl ft A^SiCH ^IOIffl(W)g xHdl6l^ S ^ CHI LH 6^ ^gf[Q. 

^SbH^i^ iy tH ( 1 1 ) 1 lh oil 9toim(w)« ^a&a.-oirasi ssw was ^^^^^Ei ioo£^z)fxiHi aioi 
oil ^§£ioi hq. ^aa(i4)2i ¥i oil 8ei» xi s ?-jioim(w)s raaw^. oi5§ saai(i8)oii 9\t\o\ s 

s^XI&Q(3SS1). yOHRM(15)Oii eH.x-il^^S SSShOI '/HSEH(14)ft a^eQ(3SS2). /dfllEI(14)2| 
Oil^^ -10°COICK 

^tH(11)LHft S]3bH3l6i^AH fef^S = (-53)^^^EH SS tH ( 1 1 ) LH Oil Oll^^f^g g^SlH, LH^OI 10" 

2 Torr0im0)!AH ^§5I£^ ^§l^LKs§S3). 
OiiS^^Hi 6i3i01l UBL" bf2f ^Q. 

CHF 3 - - - 30SCCM 



CF 4 7}>i 30SCCM 



Ar 7}a - - - ~ 600SCCM 

M tH LH ^ Of 10" ? TorrOl5i0il fe v SiH^f H! CM^S ^g^Q(g§S4). ^bHLH^OI ^ § xl Oil 
2^(14)011 13.56MHzHj H^m^^m ^tH(11)LH0il S £rE DKft ^^^Q(3§S5). 

^^M£fEDi2J mM^m ^01 AH 9ll0inH(W)H| SS8£b '^S 01^2! 8 £ (40- 100 tt C ) £ ^^^Q OI 
[EH, ?iiOIEH(W)Si OI^^Hj ^ g^oil ^3^S g^^B CHMO-!. ^ Af CHI 0|5g bH^i6f^ ^Xi£] 

^gj^ft ^ ^ CK 3I0IIH Sell 3i^Xf£l ^^bH^OI 10-25^^2] g^|LH£J K § xl Oil ^§8f£^ 

^^i^2! 3^3f bH^IS 5§^CK 1^. ^lOlu-IHI eZ.^^ §J g&S^Hl ^f^HH^S ^§A|^i 

Q(3§S6), 01 ?1!0IIH e^S^ ^' e^g^Oil H01AH°| %\0\m § Bit 3|§Xi£! 

^S^^bHaSQS ^8 g ^ Oil AH ^#A|^JQ. ^ g ^ Oil H01AH2] D\±m%& 6PI 5>j2g ?J§15[ 
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30£=(<g3) 



7.5-12/5^(7^) 



7.5-12.5^ii-(7f£) 



5.0-10.0£e(7}^) 



15S.s{<a^) 



5.0-10.0S.s(7>£) 



5.0-7.5 ^2( 7 f^) 



HI 10 £ Ail 11 £fc. ^^Oil §ESS*iNxl« S3 . Ai( a ^ Oil Sgg£i SOUH ^ g « Oil 

m^m ^ tU?4AH eai ^SX^IS^. g^g^. eSS^Sj £E§ ^ 5Af& gE^SE 

oiq. ^ £>jg. ^bi iw^m 3oos£iss, ejm m ?-is 1300W. ?iioi m a ^a^asi asa 
rnais 1cm, §2^ sxissb i.skv, m&eis^w -io e c. 6fj£a=2i ses 20 °c , -mm m«2j g £ 

S 40 e C, RF Ef?-]£] o^fAl^g 2^°.^ 3I0IIH § Bil 3h§X> £| g^oj 8E3g^Xl^ fllOIIH 

iB2g?y lOmmHI ShSCL 

HI 10 EOll £AlgJ ^ CHI AH ^ SUOIffl 3[§a^I g<*°j 3l±bH2>§ 25S^2j 6[SC[ £ HI 

10 £0il EA|§[ £E^5^£i(P. ( )^ SIIOIIH ggg«o| ^dHgJg 12.5M^^ , = £(p ? )g o,,^ 

sggessi j\±m^m iosm£ sua. ^£(p 3 )^ aioim g^g«o, Ti^uHas 7.5^^ sn>. 

^£(P 4 )g Ol iH gggsjSl J\±tiW^m 5gs^ SUD. ^£j(P 5 )8 SHOIffl ggg2!°| 3^dH2/8 2.5 

&B. HI 11 EOii £A|& SOilAHb ^il Oi m Sail ^SX[£| g<*o| 3^dH£§ 20M^°I ^g^e 

Hi 11 EOll EAI& s £ « S ^Ai { p 6 )^ o J|0 | ffl |ofg«^ ^HHSfB 12.5£5g 5H2 . ^<y(P 7 )g 3IOI 

m ggrgsjoj ^f^HH^g io^m^ ^d(p e )^ 3101m g^g«sj ^^uh^s 7.5§§g sua,' => 

£»(P 9 )£ 3IO|Ei ggge-sj D\±m%W 5£ = S 612, =^(P 10 )8 SIIOHIH ggg«oj ^^HH^S 2.5S 
= ^ e> EEHSI lUfOiD. ^ E Oli AH g g g> tttSiTOI , ^1 01 HH S^l !?t§»£| g « oj 3>^dH&§ 25£^( 
§! S^Oil^ 3I0IB{ ggg«£| ^f^dH^s 7.5~12.5£ = (D\&)D\ £1^3 g^i^f £11}. 3I01IH 
gBli ^SXISI g-2(°| ^HH^M 20SS(^g)S .*> S^Ollb 3I0IIH ggg^RI I^dHE^ 5 0-10 0 
£ = C?*S):>f £13 SI g^g @D. 

s^^SI HH^^j^lOj! °(5[C1 ?JIOIIH MBil ^FSXfdl g^g ^?g£o| s c (20-30 e C)^ g]2} S A[ Oil 

^ioim g^g« §j g^s^Hi eci. oi cm ^^oiiei^ gz}g« gj g^««oii °i 

OiAH^J ^ J3tieOI Mai ^fgXfcl D^SCf ^OHI°^, g2ig^ ^ ggfS«HJ 5^01 ^ l]\ ^ 

a. §2*i(i8)2§^Ei uichxi U8 ^-ii oi m Maptsx^i^eoi ^^scfE a^^o- 

^£^iAH(37a. 38a. 39a) 01! £l5f0i ^ g«oj s £ g ^§612 , ?1iOirH ^^^f ±^2\ R£M\± 
^XI£IOi OI^S e§^CI(g§S7). ?||0|IH 2ca f§1 )| NO oi §o fe p A | g^g« §y 

g&g2!0f1AH£J ^J\±°}^m eSAI^JD. 9II0IJH ^^HJ S£5r§0l YESej g^^AH. Saf^Dl^^o^ 

^e-i ^saizj aa^wi. AH^£-i(i4)^°i n^Ef aasi sxi&qcssss). seb, h^aii^^^hi 

SXI&CKSSS9). ZidlH, §SSj(18)S| §X!6f2. & (32)01! °j ?1IO|ffi(W)S ■ 

A|flEI(14)S^H ?|^op BOia£l2. »OIIH(W)B StH(11)£^Ei ^#^U(g§S10). OI ^HL ^IO! 
Si(W)^£J 4 l £l^^Sf^(3)e ^^6^1 01^^ 011^32, Xil 3 £011 £A|^ df^^OI ^^Sj ^^(5)g 
SJfe S(4)0I i^£l2P. 

OI2F ee5K)|Ai f 9HOIIH S^OI ^8 g £ g ?| (40- 100°C ) Oil AH Ol^s CHI S oh ^ . HI 1 E 

HI 2 £0li SE A| e] dlSF^OI Bowing Taper "^^(5)8 ^'^M S(4)0I ^^£|^U. 

5E^, ^'M^F^ Oi^o^AH HI 1 ffi HI 2 g^^B(27. 28) ^^^Ei AH s £!§6^ ^Ig 17^ Oil 

^01 ^^^f^2f £}±D\±S gsafE^ S1CME #D. 0i2f^0[ . ^|0|IH(W)2J ti}£ OF Oil AH OIM 
^F^^F Si a JiI ?JI0in-i(W)°J §01 tHH^IEm. CH^ BAI^Oil ?-ll0ini(W)« a^B ^ °IH 

^^^0! ^01^ 

CfMOll. HI 12E-H1 14 El £>56f£AH HI 2 ^'Al Oil Oil OSK)i ^S^U. E e! . Hi 2 ^'AlOjPf ^^| HI 
1 ^A|0il2l m^.olti ¥^ °! f §1 ^H^SfD. 

01 HI 2 ^"AIOIISI ^Hf^^}^£l g^^l^(64. 65)^ &D\2\ HI 1 *JA|0i|°] D^Ife Pg 30IP 
AH S ( 6 1 ) LH Oil HI 1 ^}^Sh(62) S HI 2 }}^e^(63Pl °iCf. 

HI 13 EOi! EA|§! bl^^OI . HI 1 §• HI 2 31^8^(62. 63)^ AH El (61 )^0ll AH °!E01 B¥ 

AH^e(61)^l ^^^H^OilAH 21P. HI 1 K H! 2 ^f^ 1^(62. 63) 011^ H! 1 » Hi 2 

^^g^^B(64. -65)21 JdH ^ (64 b . 65b)Oi ^0101 1511] HI 1 Pf± Ss^B(64)8 

g^^(54a), 0H^S^fj = SE-l(64c). 8£5§PP(69). oj^^, (64e) dH ^|^|oj ^^^^(64d)5 ^UIH 

HI 2 7i£gS^EM65)g MB.3f^S3S (65a) . 0H^«S&M«£l (65c) . 8£i§;P(70) 
S,^3ll(65e).aH3l3ll2| 7}£H!H(65d)l ^fXIH ^Qf. HHS(64b. 65b)8 Ojl^Qj ^HISj£l^aOIL| ^3^' 
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§H! U^ 1 m^^.^ £j 1 CH XI 2iCf . 

EE§!. 3|±g^(64a. 65a)os^EH £^6*b SilS^S/d ti'Mm^ Ol^Oil, H^AH^ }*^M &S?5> 

e sb^u o* = = :>i^. s^pi^. o\ttm&± mm a*§8*oie mo. ee. ii a Jii 

5= AH 0H£CH(g±:n± + 4^?f^)^ Ol^Oi*] i|^[±U. (I 1 0I^Oi*i 

A*g8*01E SCL £. . Siy§§ i/£3l^ D\±zLM 0\\&CA(^±D\'±+&±D\±)S. Ol^Oi 

XI b g&^^U. (^^sf&^^f^+^^^^)S Ol^OiXlb §1^1^ §i g^SI^S MS6K)i£'S 

Xi! 13 EOit £A1*! bjaa'OI. /dSEH(61)S| " gai:>JS»£I^OHte 8JH2J XII 1 ^ (67P* g^£IOj 2AP. 0| 
^ ^(67)^ Xil 1 :»±SS(62)0II sofOi mmH 2iC*. EE. AiSEi (61)21 ^ ggf¥'0llfc 

16}H2j Xil 2 JK^(68):?* 1^301 SACK 0I§ }H^(63)i=r XII 2 3* ^ S ^ (63)011 2 0101 Eo\H91Q. 82H2I 

XII 1 3H?(67)(BeiPJS»£l¥)a s 8^H2I XII 2 (68) ( )» . 8?H2j Xil 2 (68) ( g g¥ § 
£jSg«£S bH g a <X SIP. XII 1^^(67)^ AH*]Ei(61)°l 2J^ I92I¥E-1 ^ 10mm 3 b 5 Oil gg£l 

01 2iC*. Ail 1 XII 2 ^(67. 68)2J 5|g§ 0 . 1 - 2 . Omm°] 2 0I d*U^8*C*. EE. ^2] »2B 
%m^m HH^5}2, 8-2003H2J ^oi ajssism. 

□ 10II. AH £jEi (61 )M HI 5 Site 3 5*011 01 5*0! tfgffQ. 

fllOIIH(W)S| HBOII SESt§ AlOl^l MOjfe^, 01 fl|OIIH(W)fl AH*yEi(61)2j ?l Oil XHxl5^ . 

§5^2? ssfsxisa. oi g£gi§ aioi^^. ^ 8^oii [ue*ah £"g ueilh^ ^m^±m kssi 

I] Si^CN. ^8 il^ I2S l££JOi gc^ii A|0I^2] ^ ^^2j ±»§ U El LH 3 

m &mm°^m woiekvosi ^s^sm & g s □ . oi s*ouh ah eh (6i ) chi 21^ 

3IO|Hi(W)2] y2}A^s u[ °! » C* . 0121^01 8*01 AH AH£jEi(61)2f 3! 0|IH (W)2F°J ^I2t!0i mh'& ^^Oil 
te ^(67, 68)§ SOI §£8*2, ^2^01 g£6? ?@0«te 3H^P(67. 68)S 3 211 loHD. 

X1I 14 £011 £A|§j diaiJOI. XII 1 8£iS^I^(69)fe, 8£ 5 g ¥ XH (69a) a. 3gJ(69b)B . SEXilOUK 
SAI8IXI g ) 1 3^12 2iCI. 8££§^XH(69a)e: SAHIBS «8 2.^(^302^ OlipOiXIOI , 

HH3(64b)UI0|| §*f£IOi HCK 3»(69b)S, tiH£H64b)2j df^Oil B^I2. 8££ 3 ¥XH (69a)2J g^g 
^§ SaiMiH 2iQ. SSXilOi^lb 3^(69b)S SSKM g£5 § ¥XH (69a)a 8£g £J Oi $i 

□ . 

^^^f^S S^Oll^ 3^(69b)8 y DH^i ££f6f^ ^^3^ l ^AH ^^£]CH 2iD. ^^3^ (69b) HI 

BH»(64b) AIOIOII^ s IH^QH Xil ^ AH £Z\^HZ\±D\ JW XH o\ H °IQ. 

8E£g¥XH(69a)01|^, Xil 14 £01! £AlE! 2Aii^g Q^^H ^8 5 aOILPS^Xil §^ Af § 5104 EE g 

□ . Oi 8£aES¥XH(69a)^.L4i^^ . LH^£!«a XH^, OilgjCH HH^(64b)^ ^8 XH S. ^8 ^ CHI 21 

moi g^^i soi bf^mu. 

□ goii, §^roii DI5I01 ^g§[CK 

0H^S^?j^S?i(64c)Oil a 61 01 SBflKHS WmD\±m Xil 1 §^(62)011 S3Sj» SAIOII. DH^M^?jM 
M2--i(65c)0{l 218101 ^^XilCHS il^^ii Xil 2 S^(63)01l g^EhD. 

Oil ^^g^^^i J}-£ilH(64d. 65d) ^ °^^|(64e. 65e ) Oil 218101 ^gSMI ^XleiQ. Xil 1 §J Xil 

2 ^^¥(67. 58)1 S8I01 AH^jEi(61)2f ?il Oi Hi (W) 21 2| ^m^^Ojl D\±M ?||^^ g^^p. Xil 1 
e^(62)0il £^5^ X1I 1 S^S^^OII 2I6ICM 15°C2| 5 § S CI . Xil' 2 
S^(63)0H £g6!^ Xil 2 g£^§^l : ?(70)0ll 2|8f01 37°C2| 5§aQL Xi! 1 ^H : =?(57) §J 
Xil 2 ^^(68)S >lx4AH ^ CHI 218101 ?-IIO|Hi (W)2| 2^01 ^ 5°C2| £IE^ ^ § CL 

2L|E19IIOrE-i(MW)S AH fl| El (61)^011 XHxl e! ^EH^. Xil 1 (64)H ^¥£i ^ g ^ ^ 2] Jf^S 

Xil 1 ^^SS(62)0II g^^D. 0I2I SAIOII Xil 2 ^1 ^ 3 3 4- B (65) 9. ^¥ Ei £ ^g^^2| D\±m Xi! 2 
^1^^^(63)011 S3SQ. 

eUEH?llOluH(MW)^l ^^o\Ji\ ^^£1X1 g^Ollfe, SU EH 01 m (MW)2| 8£^5d§ ^a^8£^AH 

Oil 218*01 eUE-iS'rSAH. QK^«S& MSEi (64c.65c)01l 218*01 5§6[ = ^K ^8 Xi! 1 

iJ Xil 2 B^^^Jl^m. 70)011 ^8101 ^l^2j gEf £§8101 eUE-i^lOIEi(MW) 2^2] 8^^} o t 5 * c 

eUEi?1IOIui(MW)2J ^8 ¥^2K^8 ¥^HI2| S^xK^I 1 S^OII^, ?*£^«(64d) E b (65d) 

SCI D\±^^m ^ 01 AH ^IS^ge B71I 8*8^1. ^8 Li!8P|^ §£| ei!i^np* E m%!£J\±m Aiesi 
Oj AH ^^^^^1 sOIE^I. ^& Xil 1 a Xil 2 gE£§}!^<69. 70)0!! 218*01 £§818^1, 
a 01^ 51 I^^Mi BAI^Oil 2UEi ?1IOIHi(MW) 2^21 s £ g g^l*A|^EL 

EE. SUEH^IOIffl(MW) 2 SOI 3^'^ 8£S ^ ! A| § Oil AH 21 ^ 5§^l^8£2i £>!# £A|8*XI 

a v 8 xii oi § xi 2i di gxioii g^mmm® ^bu. 

0I1SX-1EIS 1"^ g^Olib. ^MAil^^biLHOl! ^EIM^P^OII^MCHF,)]!! g. 1 (CO)£*a SlOl^fi 

&bl . CHF, /CO = 45/155)1 Oil & CH 200SCCM2! &%£L^ g = 6[H. 0111131^2! OH^U'4 x 

^10" 2 Torr2l ZL'g^^ tfSBD. OlOUH. AH^'Ei(61)0l! 13.56MHz2| H^mZ^W 1450W^ 2i^r8f^, Oil S 
J\±m S8I01 AH ^'Ei (61)2*. ^(53) HI 2| AI0I01IAH aSAI3III. MEf£D*S S & □ . ^£ SBfE 

Ofe2| «rg^ 0! 8 CHI 218101 ?-!! 01 Hi (W) b 01^^ OUS^jE*. §£1501 ^M<£W ^ v O*AH ?-!10ini(W)b BE: 
81 Ell) 8*XI^. AH S EH (61)011 2|8|0^ a^£IOi ?j|0lHi(W)2| 8£^>^8 ^XilSD. 

^9121 Xil 2 SAIOII Oil 21812, E£^l 5'CSCI ^8 ?il0iHi (W)2| S?iP*§ X* El ¥ Oil B J\±m 

g a 8* 01 ^I^HH^l ^ 01 AH , □ ^^21 B£S 5°C^*XI LH & CI . E^. 5°CSC* ?1IO|Ei(W)2! 

^' e^^Oilb ^8 ^^o^ g^8*01 3*^bH^§ 8* 01 AH . □ ^^21 2C| 5 C C^IX! ^ Oi 
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SS!D. OIMAM 3i0!ffl(W)222l 5°CM gfil^U. 

SE. 01 HI 2 ^AiOIIOllAHb, §^QU CUEUH = HI 1 §? HI 2 E £ ^ § ^ (69 . 70)011 81-01 gS^|^2| 8 
£S 5§5l2. 9IOIIH(W) SB2I 8EI 5°CM »5affCL 

D§01i. Xii 15 £S Sf£6fS/H Hi 32| Oil Oil CB6K)| .gSffD. 

0! HI 3 1^M0\\J\ &}|2| HI 1 -» HI 2 gAIOlia giole ¥^2! ^gg ah^^q 

01 HI 3 ^AIOIIBI OIISSxIOIIAIte. AH £j EH (81) ^22! S SID*S»£| ¥ Oil 3H ? 81 SM(82}§ §5[0I ?l 
S3SH2. Ol Si^^l A^'Ei(81) &22J §S¥ 3! gtL^OII 3H?S*fc SM(83)S S810I HH3I 
8*E^ 5112 aa. g^EM(82)01l^ 2^S3^B(84)£| ^r^S = S(84a)0l *»H f 
tfH:HSM(83)0J)e 3f£dlPI4*Er(85)2| HH 21 2x1 (85a) 21 20101 goH2 S!D . 

}1^HH:>I^2(85)E HIOi£xl(90)S SID . HI 01 S XI (90) 21 S,'§^0|lte UR£(89)6ii 218^01 

°^*l(85e):n S^SH. »IOiSW(90)2| W^^OW^ Dm^^{846, 85d) S! DH^# M a M »SH (84c) 21 
2* HHtf (91)011 2j810j g^SJOj SID . 

DSOII. HI 3 ^AI0j|2| SM2I gSfOII Q\o\0\ ^§S!D. 

xh E^yt±s\ ass se^si^^ou 2iaioi sssm. 2ueh?iioiih(mw)m aissioi ?e^§i 

3!:*:83^&(84)©S¥EH org o£^j,a| (82)011 g^6[2, ^4^2J }H ^ (87) M¥ EH SLI 
EH«0lfiilMW)2| 012^011 S3ffQ. OI21§A|01l dH^PH^P (88)S SSFOj MPIffD. 01 Oil 218^ 1 

Bij 21SXFEI g^2?¥& §^g^2g SfShfc IH^f^l t!£9D.diPf^2] HH£ V 1 31 ( 85e ) Oil 2]81 
01 giSH!. 3 Sf^ll HI OiS » (90) CHI SLHU. OH^MM?j Mg a (84c)M HI 01 51 01 £J ^ g} 31^ 
2g §*D. 01 21 & 01 21^011 218101 2 U Ei 911 01 EH (MW)2| 8£|-5§^CL £ SSOil CCIE1AH 

212ilS(84d, 85d)2] S£S £§8101 in^tiH^l 3£ge>D. 

0lttH2j ;>i^2] B£ eg HICH§X|(90)2J }| g x| Oil gg^olQi ^bD.OI2fW01 ol 01 AH 
2UEI?II0IIH(MW) 2201 ^ES CH^ ^^5f^il ^011 T ^EH2j Oil £j xH £| g 3HA|ghD*. 

oi ^aimoh 2j8f2, euE-i ^iioim(Mw)on s^m±?\ sisidi? skhde 2UEi?iioiiii(Mw)2j g£i g 

H&^Oil 21810} *j=?*j2S ^gg} - SO.D 222] g£i SEsfg ^ Si El . 

EE. ^31^2] «1P!^21 ^^^l(85e)0ll 218101 S^61Cr eUEHWS^ 81SPI OK ^ OIL SLI EH £11 01 

ffl(MW)2f AH £iEi (81)212] Z.^21 LH^(f*)*j)e 3^S3^0I| ^3IS Xl 6! g?SCl£ §^81>ll 2jg 
m 4- SI EL 

D^Oil, HI 16 £S 3£ S AH HI 4 ^AI0j|2l S » Oil CH8F01 ^gt!Q. 01 HI 4 tfAIOII^ &D\9\ HI 1LH 
XI HI 32] ^A|0II21 S^8^ ^^2] ^gg ^^ k E!D. 

0! HI 4 ^'AiOii2] §il~, 122X1 IIS WOIffl(W)SS| AH^iEH(101)M SID. AH^'EH(101)^ 012^! 

OIH^ D4=2i ^^^^(116. 126. 136)1 SID. ^^(116)^ AH ^ Ei ( 101 )2| §d{PlSXlEI¥ 

Oil g^£]3. ^^:H^(126)^ AH^E1(101)2] e^¥Oll ^^£13. ^¥^(136)= AH S El ( 101 )£| eZ!¥ 
Oil g^SJOl SID. HI 1 52! ^^(116)^ LH^S^{113')g §8101 Hi 1 ^1 ^ii S Xl ( -1 10)011 20101 S 
8FH, HI 2 221 ^HV(126)^ LH^S^(123)S Sol 01 HI 2 ^ S 3 §XI ( 120) Oil 20101 §6113, HI 3 2 
2i 3H^(136)^ LH¥gs(i33)g isioj m 32) J\±g 3 S Xl ( 130) Oil 20ICM S8IZ> SID . Oil 3DH2j ^j| 
^2i ^>:Se§x!(nO. 120. 130)b HI 2^A|0j|2i 2 B ^8 20ID. 

feOlSI HI 4 4!.A!0i|2J gxlOil 2I812. 3^1^21 D\±g^ Sxl ( 1 10. 120, 130)S ^^'2§ HlOlSfH. 

^ g^OlCl ^AHISII) ajg^OI g^^^^oj bH o^ x-il Oi m ^ °!22§. 122x1 X! g ¥-11 01 HH (W) ^ ^8 
□12^121 20IEI2 s^xf^l 8£^§§t ^ S!H. ^^'^^01! ^ICHM ^12 01 

OilSS ^ & J 1 K ^ SiD. 

^>0| ^ ^AlOilOiiAH^ OilSSxIl Oti^ = 01 AH i§SlS2U. = 1^2] xHEI^xlfe Oil S S Xl CHI HI 
SOi OFUH. ^ID2| MEl^Dl CVDSXI. SEl^Ol OH Q § xl M CHI Q16HAHE 01^31X1^ 5|| 4^ SID . 



(57) g?{ 
1 

SEl^OI ^^eOii ^IDtf^l^fi Al§81Cq AH £j Ei 01! 2i§| El XH El 3 1 B 2] ^Oie 1£1ED1 xH El 

S xl S AH . 

HD\ .AH « Ei 2| ^22] #aiP^§XlEI¥01l ^^81^ HI 1 S^21. 

£D\ HI 1 S8101 AH ^ Ei 21 £D\ HI XH El D\ B 51 2j AlOIOil g « 21 5|g M Oil ^JH^Ol^S 

g^6ib hi 1 ^i^s^^em. 

^^I'HI 1 SMS gefOl AH £j Ei 21 &3| HI xH £1 ^i S 3f 2| A^OICHI § S £1 1 2g bH^lol-^ HI 

1 bH^l 4=221, 

AH ^ Ei 2] ^22] g ^ ¥ Oil ^H^?81^ HI 2 SM21. 

^^1 Xil 2 SMS S8IO^ t ^^| AH ^' Ei 21 &OI u! xH £PI B2\ 2] A10ICH1 ^^£1^ SOil li^^l^i 

g^81^ HI 2 ^^S3^2HL 

^r^l Xil 2 SMS SSlttj -gJ\ AH ^ Ei 2} nixHEi^l^B 2| Af 01 CHi gg£lb ^18 S 21 HH^I81^ HI 

2 dH^I^BB. 
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HI 2 3^834*0 S! HI 2 bK^BOil £j SKH &>3| Hi 2 S £ LH Oil Bf»AI3'lte HHSfOI. &D\ 

HI 1 31 ±834*0 &3I HI 1 HHJI^BOii 2] 61 01 £31 HI 1 S^UiOii W^Mdl^ UH^SP ^OHIE 
£31 Hi 1 S! HI 2 □£l^2 £3! HI 1 £ HI 2 HH3|^B8 HiOi HI(H4>e« 

3 l r xie 5i ^=§°^ m = xHEISxI. 

8^8 2 

Hi 1 SOil 2iO-!Ai , CHDI^IOIllHS OjgBiOl g £ 9 } HH^HJ £}38 QIOIEFS 31^610} fe^ 31^4*0 

8 CH^ S8»0I 

£31 HI0I4>B8. £31 }|^^B2^^Efii^ Ql 01 El Oil 3!S5f0j £31 HI 2 ^f^gs^B &! £3| HI 

2 UHIM^&B e^HICH6H2, £31 HI 2 SsLH2j UH9S ££AI3i^ 2^ *S££Wfc SEIEO} xHE!£ 

a. 

a^ps 3 

HI 1 gOII 2i Oi AH . £31 Aii^Ei S^S g # 6'r £E£«/d« C-; s ^^sfOj ¥£2JD1 , 

£31 HI 01 4=08, S^scqh Bismol £31 HI 2 3I±§3^0 £ £3! HI 2 BPI4B1 S^HICHWH. 
£31 Hi 2 e^LH^I HH^S SSAI^Ife 51 1S2£ of£r §af5D[ HEISM . 

4 

HI 1&0II SiOiAH. £3! Hi 1 §J Hi 2 gSfe £31 AH EH ££0]|AH ^§±011 ^H^SCQ, HI 1 

JW=?32\ 'HI 2 3H ^ 2* = £3! AH^Ei ££0ll §£§j g£°^ bfjgaOi 511 ^S^M 6fb 

□ I a SIS XI. 

a^s 5 

HI 4 ^ Oil Si 01 AH . £31 AH^'Ei £22] 8 £113} S XI El ¥ Oil §£*J S£J2£ U^ol i^2j 101 EH ^ g£ 
£11), 01M2J §2j X-i^Oll £31 HI 1 JH^f t!££iOi £g ^S^^ SFfe MEfZSDl xHEI£xl. 

a^s 6 

HI 1 HOll SiOj AH . £31 AH^Ei £S2|-S£il3fS^EI¥2f gg^SI eZlOil ^Iximb gZ^OIl 3H^Wfe 
HI 3 2j 

£31 HI 3 2] g^g SmOl £31 AH£JEi2f £3| IIixHE|3!&2j AfOIOil t££j^ 5>g M Oil i2^}|^§ 
g^6F^ HI 3 2| ^f^gS^BI. 

£31 HI 3 21 S^S mt\0\ £31 AH £J Ei 21 £31 El XH El 31 £T2| 01 CHI §££li= Sjg ^LHS bH316fb Hi 

3 21 uipi^bs s&moj ^^a^ 51 sts©5 aie mz\*o\ xheisxi . 

8^8 7 

HI moil 2i-Oj AH , £3! HI 1 % H! 2 }[^i5^B2£?£i g^ile ^^1 gJDt.^^fe. &s^0il UE 
S^2J ^S^^ 5fb iai^Qf AH El § xl . 

a^a s 

ME[Z^Qf ^^sOi! AfgSIOl AH^jE-iOil 2| & Hi XH El ^1^2] L J^1|§ ^01^ SEl^Df xH Ei 

&^l AH^Ei2J UlxHEHie SOife^^H] Idi^FSXf El ¥ Oil ^H^sf^ Ail 1 S^2f. 

&^i hi 1 m^m mo\o\ m^e\2\ m\ mxHEPi^nf^ a[ os chi g^a^ schi mm^D\±m 

&3l A^^E12J , UlxHEl^ie SOi^^^SJ g^soil 5H^?5^ HI 2 §^£1. 

^Ol M 2 S^S S5I0I AH Ei 2} HI xH El 31 £ B 2j M 01 Oil s °im UWD\m^ HI 2 HH^I^ 

^Ol bH^I^BS ^[^SS^Bg ^H^s HICHB^ H!CH^B§ ^fxle 5:1 ^S2§ afb SEf^Qf xHEl 
S» . 

m=?%> 9 

Hi 8 &0II £[OUH. ^Ol HH^I^BS HI 2 Jl±B^W SmOj bH^i£i^ 3f^£j ° ^ 1 £#6^ E,^ S * 
CH^ ?bi5^ 31 6fb #E[^D} xHEIgxI. 

a^a 10 

SEF^Df ^^eOil gJDt^^S AfgslCM AH S Ei Oil 2\^j HI Xi El 3 i £r °! ^^§§1 ^Olb §£^0) xH El 

^31 Aj ^' Ei 2f £J\ U|xHEPieiU2j A} 01 Oil g a £J g bH 31 81 2 AH. £0| AH Ei ^S°J 

^§XI£I^£J ^H?^¥Ei ^ f 3L -1011 Ail 1 iHl^l EEJaHf gAIOII. £D\ AH Ei ^S°| Sg>^2| 
^ ^ ¥ Ei £ ^3! SOi! Hi 2 gH^3f^l 

zhi 1 mB&D\±2\ m^m hi 2 gjn^3^2i bH^^g ^3ii 5^ 51 §ib se^ 



20-9 



10-0313028 



of a a a a . 
m=?m 11 

HI 10 »0H"2iOI/H. gl\ HI 1 uW^m 5-30 Torr2J g¥IUI2| SSXIS tfSSHQ. a 0 | 

HI 2 12^ }r^2j HH^g 5 - 12.5 Tor r 21 g ?i LH Oil AH £eAI-5Me 21 ^S2g 6fb SEf^Gr xHEl 

tH 

12 

HI 10 if 01! ?10\M. feOI ME'r^Oi ^£§0il 2i Oi AH 2! £7! AH S EH § gol 
§5111. £21 HlxHEi:>l£r2! 20 -70 *C 2j gcg^oE ^ § 

xHEl gJS. 

13 

1£[50[ ^£g0|| ^JD^^^l A r g6f01 AH E-i 01! 21 ff HI XH El 21^21 ^^afi ^01^ SBf^Df xH E| 
S XI 5 Ai . 

£>Oi AH£]EH2i Av^oj gapigft El¥0ji ^ of b HI 1 S£2L 

^i hi 1 m^m mmo\ m^e\9} mx-\z\D\*}n\2\ mo\o\\ s^a^r £fg son gm^Dr^s s^sib hi 

1 

£>0| HI 1 )i^Ss^B4B°5?E] &}| HI 1 S^Oii g^E' §inaUf±2| g£« HI 01 gfb Hi 1 8E 

HI 1 e^S SorOI AHSEH2I £>OI u! xH Ei ?! BUI 2j AfOiOil |g£lb 5fg 3 2)1 dOIS^ HI 1 HH 

3l^&!Dh 

AH EH HI ^ S ¥ Oil JH ^ or HI 2 g^2i . 

&3I HI 2 e^S gorOj AH EH 21 III 5H £1215*3*21 AfOIOil S££l^r 2«g goii BESPt^* 

g^Sr^r HI 2 5^S3^&3J . 

&2I HI 2 }|^52^B2^¥E-| HI 2 3^.011 £M gJ2£Pi^2| HIOi6^ Hi 2 g£ 

HI0PI^2r. 

HI 2 3^3 Mo\0\ £D\ AH £j EH 2f HI xH ED I © 21 2J Ah 01 CHi S£9b Sfg 8 °!1 drD!6l^ HI 2 HH 

21 ^BS 31 ^S^S 6^ § ErZE □! xHEi&xl . 

S^g 14 

HI 13 ^ CHi £i Oi AH , 

2|2|2| HI 1 HI 2 ^SHICHJi^b. 

6f2l g JHS! } r ^:>l U[0IHLH Oil gstS 8E HlOi ^ XK . ^ 

g ^B2r ^^i g moiHi ssh e»a = &21 e ^ ai-oi oil ah mo\ ussis^ 

mB^Dl^m g^5ib &D\ FU0IH2I 2i¥ 521 ^ EH Ml b gJ2t! ^Bi PrX!^ 31 ^§2^ 
6^ MEf^DI xH Ei § xi . 

15 

HI 14 SOII 2iOUH. 

£OI ^ E m» 4*B2| ?£§ XHICHof^ XH! CH ^B3I. 

^D| AH S E-! 2| ^ gc| ^#51^ tB Si AH 2f . 

&D\ ^£ ^AHOll 215H SEOII ^I^SIOj HI 1 S HI 2 HI 1 ^ XHi 2 bH^I4=B. ^ 

BE Hi Oj ^BI XHI CH 6^ HICH^Bg ^[X!^ 31 5ie lEi^DI xHEI^xl. 

16 

HI 14 SOII °[01AH. ^D| ^£ HI Oi ^XH^. XHI^Oil b|6H ^Sol ER¥ S^S i>^. g B^g or 
E^ ^§£J^ 21 ^S^s 5f^ id^Oi XHEISXI . 

S?» 17 

HI 16 g OI! ^OIAH. ^91 g£ ¥XhDr Cfg^ ISSb 21 ^S2§ 6fb lEi^QI xHEISxI. 

S?B 18 

HI 16 SOil 2i OH AH . ^^I 85 XHI CH ^XH^ SAHI^D^s Oi^OjX)^ 21 §£|5Df xH El 

S^PS 19 

XHi 14 g 01! Si Oi AH . g 12 S OHxHDi ^Ol 1 ]2tf ^91 ^Ol ufOIH Ah 01 Oil ^EJE! 21 
MErEDf XHEISXI . 



10*C 0|6 r 2|. gcgaos ^ 
21 ore MEr^Oi 
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m=?& 20 

M 13 SOII 910\M. 

M 2 D\±SS^& §=' M 2 bHPI^BOil 2j6hW Xil 2 S S LK Oi! W^Mdl^ HH^OL Xil 1 3h£334*B ^ 
XHI 1 UH 31^3 011 21o\V, Xi! 1 S^LHOHl S«A|9|fe UHBSU ^OHIE^ . M 1 §J Xil 2 ^Si4£!i 

x-ii 1 xhi 2 mDi^^m }ng^ xiioiSf^ xhi cm ^ e « 3fxie m%°^ 8ht §^±o[ xiagw. 

S=?8 21 

X1I 13 SOil 2IOHAH . 

AHgEHHj gS2h ^£2| & SiPhS Xf £1 Ah 01 21 m?}0\\M 3HS8hfe HI 3 S^2h. 

g ?h^S £>OI XHI 3 S^g.gaH &D\ M £ ! EH 2h ^31 III xH 24 2 IB Ah 01 Oil gsShfe XII 3 ;>h± S3' 

Xil 3 §£l 16H £>Oi AH g EH 21 fePI 31 & Ah 01 CHI S £ E! M &»S HhPIShtr Xil 3 dlPl^eg 

CH^ }hXl^r 31 iS2§ oh^ SEh^Qh xHEISxI. 

a?» 22 

MEf^Of ^^^Oil BIO^I^S AhgohOi AH^EIOii SI & El XH Bl 2I&2I fe0 |b SBh^Oh XH 21 

AH*'EH2j A^oj S M 21 SXh £1*011 ^h^o^ Xil 1 Es2i. 
SSIS^B &3| Xil i |£| gSfOj ^^| AHgEH£h HIXHEPI&2I2I AlOIOil i;'££le ^ SOil 

?h ± S3 ^^2?¥E1 «2| Xil 1 |£g £31 g 2ff D\±2\ s SS XilOHSh^ ^£ XH1 CH 

£J\ AH£|EH2| ^^0j| 1 ^ ^ Oil JH^Shb XHI2 S^2h. 

&3>l AH EH 21- 21© At 01 Oil HgSfe *i8 B HhPloh^ HIDI^BS :>hXI*r 3i ^S££ 5h^ 

S24^Dh XHEJ&zl. 

23 

Xil 22S0{| °10HAH, 
£>0| SSJHOPI^fe; 

£01 g Mm §3£lfe Ilh 01 ^ LH Oil ^£ XilCH ¥ XH . 

g id^ % mm mo\Bm mm g in Ahoioii/d goi ia&£i£* 

BiasPh^B g^sf^ ^oi nioiHsi 21 ¥ s^m §2mb eag ^ixi^ >ii m^si^ 

6fb SEh^Oh xH El § xi . 

24 

gEf^Of ^^§011 i2t7f^l A}§o[Q1 AH £j EH Oil 2| ^ El JH El 3 1 oj ^^^ mm ^ 0[ ^ gaf^ 0f xH El 
§ XI S AH . 

AH^'EH2| ^2 Oil ^h ,: ?6^ S^2L 

^^i e^s gatoi ah g eh 2i fe^i 'niaapisasi moioii issih MOii g^eoi^s g^at 

^IHt^f^i ^^1 -1 SS'rOI ^^1 AH ^ Ei 21 HI XH E! 21 & HI 21 Ah 01 CH! ggSfe M Oil g = 61 

b ^^i^^t^OI 2^ 4*B2£¥EH ^21 ^Ol g 13 ^ 2h^2| s £ g XilCHSf^ 

Xil OH ^l^« ?Ule 31 ^§25 SEf^OI XHEISXI . 

S^S 25 

Xil 24 SOII SiOiAH. 

^>Ol i 131} 21^2} g^2l^ mOIHLHOll XiiOi ¥ XH . ^ 

v. 

g 12 ^ ^Bi 4 f 2l m mOIHS S6H e^£J^ £>Oj g 2tl Ar 01 Oil AH B 01 IQ^2j£^ 

^71 121^^1 3^51^ ^Oi m0l^2J 2!¥ H2i SEHMhfe 12^ ^El 2fl|^ 31 ^§2? 
61^ SEI^Of xH 21 § xl . 

g^S 26 

XHI 24 SOil 2iOiAH. 

m mm ^&2i s^m xhi oh ah g£ xhi oh . 

£J\ AH g EH 2| scg gesh^l ?|*[ s £ ^ AH 2h . 
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BE d 1 AH Oil £JoH «SS 8 £011 JisS^OI XII 1 §J XHi 2 )[^Si^B, Ail 1 SI XII 2 BHJl^B, ^' 
BE HIGH HIO)S*fe X1!0I4=B§ D\X\t: 21 ^S2? olb SEf^OI XHEISfl. 

S^S 27 • 

MEfZlOf ^ggOII glD^Jr^S AfgSfOI AH S El Oil 2| 6! Illfl£l3ie2| ^^lii ^Ole MEf^O'r xHE! 
&3I AH^'EIH] ^ ^ Oil )HV5[e 

£PI Bo[0\ AHSEiS'r El Xi £PI Bi 2| A* 01 Oil M Oil , 5£gOI AHM &OI 

£0| HI 1 Hi 2 is = g^Sfe gUtr^i^S g^sfb Hi 1 ^ HI 2 ^±834* 

BI ?iXib 5jS Wfe SEf^Of xH El §xl. 





3s 5 ,4 
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